INTRODUCTION
Syphilis is a public health concern that disproportionately affects men who have sex with men (MSM) and transgender women (TW) throughout Peru and Latin America. 1 The WHO estimates that the prevalence of syphilis among the general population of men in the Americas is 1.5%, 2 but as many as 28 .9% of MSM in Peru have been found to be seropositive for syphilis. 1 3 One recent study examined TW separately, estimating the prevalence of rapid plasma reagin (RPR)-positive Peruvian TW at 22.9%. 4 Even though treatment for syphilis exists, the complex management of individuals who screen positive for this disease may hinder efforts to control the concentrated epidemic. In combination with clinical history and examination, confirmatory testing and quantitative titres are often needed to properly prescribe treatment; completion of scheduled doses and post-treatment serological follow-up are also crucial. 5 Adherence to these guidelines can be difficult, particularly when multiple appointments are needed for three weekly injections of Benzathine penicillin G, the preferred treatment regimen for late syphilis. 5 6 For instance, in South Africa, where local guidelines recommend three weekly doses of penicillin for maternal syphilis, as few as 41% of pregnant women received the full course of treatment. [7] [8] [9] A syphilis cascade of care exists, similar to what has been described in the management of HIV. 10 For HIV, while the ultimate goal of care is to achieve an undetectable viral load,
Strengths and limitations of this study
▪ This study focused on treatment management of a population with a high prevalence of syphilis in a resource-limited setting. ▪ The relatively small sample size for our primary outcome limited the ability to assess for factors associated with completion of treatment on time. ▪ However, our data illustrate where Peruvian men who have sex with men (MSM) and transgender women who screen positive for syphilis are lost to follow-up at various steps in management. ▪ Knowledge of these issues can help make informed operational changes-at least at the local level-to improve treatment coverage and reduce spread of syphilis for MSM and transgender women in Peru.
patients are lost at various steps in their management. These steps include diagnosis, linkage-to-care, retention-in-care, initiation of antiretroviral therapy and adherence to treatment, ultimately leading to viral suppression for only 25% of HIV-infected individuals in the USA, 10 with similar challenges described in low-income and middle-income countries. 11 While comparable in many ways, the syphilis care cascade has notable differences, including that syphilis is curable, a positive screening test may be from a previously treated infection and that the duration of treatment depends on the stage of the disease.
To the best of our knowledge, no published information exists on the proportion of MSM and TW who complete treatment for syphilis in a developing country like Peru. While extensive data exist in South Africa on pregnant women, adherence in MSM and TW is likely to differ. In a low-resource setting where there are subpopulations with a high prevalence of syphilis and reinfection, 12 describing the care cascade will allow us to identify and target gaps and barriers in management to reduce both the incidence and prevalence of syphilis in this population. Since syphilis can also increase the risk of both HIV transmission and acquisition, 6 13 reducing the burden of this disease may also improve the control of the HIV epidemic among MSM and TW in Latin America. 14 15 Therefore, this study aimed to describe the syphilis care cascade among MSM and TW screening positive for syphilis in Peru.
METHODS

Study participants
From 22 June to 2 November 2011, 5576 behaviourally high-risk MSM and TW were recruited from five major cities in Peru for the 2011 National HIV Sentinel Surveillance. Participants were eligible if they were ≥18 years old, born biologically male and reported sex with a male (or a male-to-female transgender) partner during the past year. Detailed descriptions of the Sentinel Surveillance and its participants have been reported previously. 16 17 For the current study, we analysed a subset of participants from the Sentinel Surveillance who had a positive RPR at a non-governmental research organisation (NGO) and clinic that conducts HIV and sexually transmitted infections (STI) research at two sites in Lima, Peru.
Study procedures
As part of the Sentinel Surveillance, participants received a syphilis-screening test using either qualitative RPR (Organon Teknika, Durham, North Carolina, USA) or Bioline Syphilis 3.0 (Standard Diagnostic Inc, Korea) with positive results quantified and confirmed using RPR and microhaemagglutination assay for Treponema pallidum antibodies (MHA-TP) (Organon Teknika, Durham, North Carolina, USA), respectively. In addition, participants received an HIV-1/2 Rapid Antibody Test (Abbott Diagnostics, Abbott, Illinois, USA) with all positive results confirmed by western blot (Biorad Laboratories, Hercules, California, USA). Participants also completed a demographic and behavioural survey using Computer-Assisted Self-Interview. Prior to beginning any procedures, each participant gave informed consent.
We performed a retrospective chart review for the subset of participants who had a positive RPR or Bioline screening test as a part of the Sentinel Surveillance at the specific NGO. For all positively screened participants, we reviewed their available medical and treatment records following the positive screening test to determine their course of care along the syphilis care cascade. After a positive screening test, the steps and definitions of our cascade included: consulting a physician for a medical evaluation; returning for results of RPR titres and/or MHA-TP to decide about treatment (within 28 days), if applicable; being prescribed treatment, if appropriate; and receiving treatment as indicated (ie, for late latent syphilis, receiving three weekly shots of penicillin). We considered participants to have seen a physician if a medical evaluation was recorded in their chart within 28 days of their positive screening test. If a participant saw a physician and a decision about treatment was delayed to wait for RPR titres or MHA-TP results, participants must have returned within 28 days to be considered having followed up. For participants who were prescribed three weekly doses of penicillin, only treatment that was started at the NGO within 28 days was considered eligible in the analysis of our main outcome. We considered the second and third doses of penicillin to be completed 'on time' if they were administered within 14 days of the previous dose, as pharmacokinetics suggest that up to 2-week intervals between doses may be sufficient before restarting treatment. 5 
Statistical analysis
Data from patients' medical records were recorded into an electronic database. All statistical analyses were performed using Stata Statistical Software V.12.1 (StataCorp, College Station, Texas, USA). Descriptive statistics were used to characterise our participant profile. We illustrated the syphilis care cascade using a flow chart for the study population. Our main outcome was receiving all three doses of penicillin on time, which was treated as a dichotomous variable. To determine characteristics associated with this primary outcome of interest, we created contingency tables using the following predetermined predictor variables: age, level of education, sexual orientation, gender identity, self-identification as a sex worker, condom use, alcohol use (using the Alcohol Use Disorders Identification Test (AUDIT) screening tool 18 ), drug use, history of syphilis, RPR titre and HIV test result. We used a Poisson regression with estimation of robust variances in order to estimate prevalence ratios along with 95% CIs. In comparison to the more commonly used logistic regression approach, this method of analysis provides a less biased and more conservative estimate of magnitude of the association between variables, especially when the prevalence of the outcome is higher than 10%. 19 Variables were considered statistically significant if p<0.05.
RESULTS
Demographic, sociobehavioural and clinical characteristics Of the 1569 participants recruited for the 2011 Sentinel Surveillance at the NGO enrolment sites, we identified 314 (20%) with a positive syphilis screening test. For these 314 participants, the median age was 30, and most were high school graduates (54.2%). The majority (80.9%) were identified as homosexual and a third (33.7%) identified as transgender. Further demographic and behavioural factors for the participants who met the criteria for our study are described in table 1.
Clinically, a slight majority (56.4%) had a syphilis titre ≤1:8. Almost a third (30.9%) of the participants in our study had a positive HIV test confirmed by western blot. Those who were HIV-positive were more likely to be <30 years old ( p=0.040), report no history of syphilis in the past year ( p=0.005) and have a RPR titre >1:8 ( p<0.001).
Course of care following a positive syphilis screening test We tracked the course of care for the 314 participants included in our analysis (figure 1). Of the 284/314 (90.4%) participants who saw a physician for a medical evaluation within 28 days, 187/284 (65.8%) were prescribed antibiotic treatment at the same visit, of whom 113/187 (60.4%) were prescribed three weekly doses of penicillin (versus a single dose of penicillin or treatment with an alternative antibiotic). There were 72/284 (25.4%) participants who were asked to return for confirmatory results before deciding whether or not to start treatment, but only 27/72 (37.5%) returned within 28 days. Of the participants who returned and received the results of their confirmatory tests, 8/27 (29.6%) were prescribed either doxycycline or three doses of penicillin for the treatment of syphilis; the rest were not prescribed treatment.
On-time completion of three weekly doses of penicillin Although in total 120/314 (38.2%) participants were prescribed three weekly doses of penicillin, 45 were referred for treatment elsewhere and we were only able to assess completion of treatment for 75/120 (62.5%) participants. In addition, there were 12/75 (16%) participants who received one or two injections of penicillin at one of the two enrolment sites before quantitative RPR titres were available that led the physician to decide to discontinue treatment. Of the remaining participants, 43/63 (68.3%) received their second dose of penicillin within 14 days of their first dose and 34/63 (54%) received their third dose of penicillin within 14 days of their second dose. In bivariate analysis, no factor was associated with completion of three weekly doses of penicillin on time (table 2) .
Participants lost to follow-up A significant number of participants were lost to follow-up before a physician could make a decision about whether or not treatment should be prescribed. There were 30/314 (9.6%) participants who did not see a physician for medical evaluation after their positive screening test. This group of participants was more likely than those who did see a physician to have a titre ≤1:8 (80% vs 53.9%, p=0.006), self-identify as trans (60.7% vs 31%, p=0.001) and self-identify as a sex worker (67.9% vs 31%, p=0.003). There was also a trend for this group of people who skipped medical evaluation to have reported syphilis in the past year compared to those who saw a physician (35.7% vs 19.9%, p=0.052).
There were 72/284 (25.4%) participants who were asked to return for confirmatory results before deciding whether or not to start treatment; however, 45/72 (62.5%) of these participants did not follow up with their results within 28 days. Those who also screened positive on the HIV rapid antibody test at the initial visit were more likely to return for confirmatory results compared to those who screened HIV-negative on the rapid antibody test (62.5% vs 32.2%, p=0.048); no other predictor variable was associated with follow-up of confirmatory results. Of the people who did not return for a follow-up visit after being asked to return for confirmatory results, 31/45 (68.9%) were subsequently found to have a titre ≤1:8.
A total of 104/314 (33.1%) participants were nonadherent and lost at any point along the care cascade (did not see a physician within 28 days, did not follow up with confirmatory results or did not complete three doses of weekly penicillin on time). We compared participant demographics to this outcome and only trans identity (versus non-trans identity) was associated with being more likely to be lost in the syphilis care cascade (41.4% vs 28.3%, p=0.021). 
DISCUSSION
To the best of our knowledge, this is the first study to analyse the course of care and treatment of MSM and TW who screen positive for syphilis in Latin America. Our data illustrate that a large number of people with a positive screening test are lost at various steps along the syphilis care cascade.
For participants who were prescribed and needed three doses of weekly penicillin, adherence to the treatment regimen was low, with only 54% completing all three doses on time. These data suggest that almost half of the MSM and TW prescribed this treatment may still have persistent infection, permitting their disease to progress to later stages and cause more serious neurological and cardiovascular sequelae. 20 Although our criteria for completing treatment were stricter because it incorporated a time limit between doses, our population had similar rates of completion for the three-dose weekly regimen as pregnant women in South Africa with syphilis. [7] [8] [9] However, adherence in our study among MSM and TW in Peru was much worse compared to a small audit study among mostly homosexual/bisexual self-identified men in the UK, where 90% completed their treatment following any antibiotic regimen. 21 Even though that study included adherence to all forms of treatment for syphilis (ie, fewer than three doses of penicillin and regimens that used doxycycline), the higher resources in the UK most likely contributed to more patients completing treatment there versus in either South Africa or Peru.
In addition to the low adherence to the weekly penicillin regimen, there was a significant number of participants who did not see a doctor after their positive result and a substantial number who did not follow up on their confirmatory results to determine whether or not they needed treatment. It is possible that many of these patients required treatment of some form, but were not fully assessed by a physician who could make an informed decision, and they too could be incompletely treated and could infect future sexual partners. Our study found that 80% of those who did not see a physician in a timely manner and more than two-thirds of those who did not follow up with confirmatory results to determine if they needed treatment had a titre of ≤1:8. While lower titres can be suggestive of either late infection 22 or a serofast state 23 (and are thus less likely to infect others 22 ), a significant minority had titres >1:8 and were most likely highly infectious and needed treatment. Given the high prevalence of syphilis in this population, there is potential for a large number of cases of untreated infection.
Overall, a third of MSM and TW in our study were lost to follow-up at some point of the cascade and did not receive appropriate care as recommended by the clinics and physicians in the Sentinel Surveillance. Furthermore, TW appear to be at increased risk of being lost to follow-up in the syphilis care cascade, consistent with other studies which have found that HIV-positive TW are less likely to adhere to antiretrovirals than others for various reasons, including negative experiences and stigma with the healthcare system, prioritisation of hormone therapy and housing instability. 24 25 On the other hand, initially screening positive for HIV on the rapid antibody test was associated with returning for a follow-up visit, as these people were more likely concerned about having HIV and also were most likely counselled by both healthcare providers and counsellors about the importance of returning and potentially starting treatment.
We acknowledge that our study contains limitations that restrict the generalisability of our findings. Since we recruited participants from two NGO clinics as part of a large sentinel surveillance study, our findings may demonstrate lower rates of adherence that would be observed in primarily clinical settings when the main purpose of the visit is clinical versus investigational. Second, a large portion of participants who required treatment were excluded from our primary outcome (completion of three doses of penicillin 'on time'), either because they were prescribed oral medication or were referred elsewhere to receive penicillin treatment, and we were not able to assess their adherence. Related to this limitation is that we had a relatively small sample size, and may have found more factors associated with higher adherence if our study had more power. Given the small sample size, we did not conduct any multivariable analysis. Despite these limitations, our study documents the low frequency of treatment adherence and illustrates where many individuals who screen positive for syphilis may be lost. Knowledge of these issues can help make informed operational changes-at least at the local level-to improve treatment coverage for MSM and TW with syphilis infection.
Our study describes the syphilis care cascade among MSM and TW in Peru, which has important similarities to the HIV care cascade described previously, 10 including among transgender women in the USA. 24 However, the syphilis care cascade is complicated by the fact that a positive screening test may be from a previously treated infection, and thus may not automatically lead to the next step in the care cascade. Several decision points are needed that can exclude individuals from assessment further down the cascade, which makes the syphilis care cascade more complex than the HIV care cascade.
The 'leaks' in the syphilis care cascade call for strategies to improve follow-up and treatment adherence to address the high prevalence of syphilis in this population. Use of point-of-care testing among pregnant women in Peru has dramatically increased screening and treatment coverage for syphilis, with 80% of women who screen positive receiving at least two doses of penicillin. 26 Presumptively treating all patients with a positive screening test may be an alternative to waiting for confirmatory results, since more than 6 of 10 participants who were asked to follow up did not. Another potential way to improve adherence includes reminders through text messages, which have been used as a cheap and efficient way for sexual health interventions, 27 and MSM in Peru have found one such intervention to be acceptable. 28 Finally, our data suggest that TW are at higher risk of being lost in the syphilis care cascade. Qualitative research focused on patient perspectives, as was carried out previously for the HIV care cascade, 29 would be useful to understand why these individuals 'drop out' of the syphilis cascade of care.
While not addressed in this study, improving screening uptake would identify more people who need to be treated and would theoretically help to curtail the syphilis epidemic in this high-risk population. Certain strategies employed and found to be effective in Peru are pharmacy-based interventions such as the training of pharmacists to diagnose and treat STI, 30 using a mobile outreach team to reach female sex workers 30 31 and using the Internet to reach MSM for HIV and syphilis testing. 32 Our study provides evidence that the multistep management of MSM and TW screening positive for syphilis is complex, leading to gaps in which people do not receive appropriate care along the way. Since syphilis continues to be highly prevalent among MSM and TW in Peru, an important public health goal is to determine ways to increase testing, link patients who test positive into care and ensure that they receive appropriate and timely treatment. This study begins to address where we should focus our efforts regarding the syphilis endemic in Peru.
